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Updates to Climate Information and 
CASI Research 

•  What climate projections are available for NASA 
facilities?  

•  What is the basis of climate projections? 

•  What will the next modeling advances bring us? 
  
•  What do the initial climate projections using the latest 

data show?  

•  What can NASA learn from New York City’s response
to Hurricane Sandy?  

 



NASA Climate Adaptation Science 
Investigators (CASI) Workgroup 

	
  

	
  

September 2009 fires at JPL 
 

Winter 2009-2010 cold event at KSC 

Advance and apply NASA’s scientific expertise and products to develop 
climate adaptation strategies that support NASA’s overall mission by 
minimizing risks to each center’s operations, physical assets, natural 

resources, and personnel. 



Question 

What climate projections are available 
for NASA facilities? 



CASI projections 

All facilities have access to climate data 



Sea level rise projections 
NASA  Center   2050s  GCM-­‐based  SLR*   2050s  Rapid  Ice-­‐Melt  SLR**  

Ames	
  Research	
  Center	
   6	
  to	
  9	
  inches	
   18	
  to	
  25	
  inches	
  

Johnson	
  Space	
  Center	
   5	
  to	
  9	
  inches	
   17	
  to	
  26	
  inches	
  

Kennedy	
  Space	
  Center	
   5	
  to	
  8	
  inches	
  	
   17	
  to	
  24	
  inches	
  

Langley	
  Research	
  Center	
   7	
  to	
  11	
  inches	
   19	
  to	
  27	
  inches	
  

Michoud	
  Assembly	
  Facility	
   30	
  to	
  34	
  inches***	
   42	
  to	
  51	
  inches***	
  

Stennis	
  Space	
  Center	
  	
   6	
  to	
  10	
  inches	
  	
   18	
  to	
  27inches	
  

Wallops	
  Flight	
  Facility	
   7	
  to	
  11	
  inches	
   19	
  to	
  28	
  inches	
  

*	
  Projections are based on 7 GCMs and 3 emissions scenarios. Presented are the central range (middle 
67%) of values from model-based probabilities.  Data are rounded to the nearest inch.  
** The rapid ice-melt scenario is based on acceleration of recent rates of ice melt in the Greenland and West 
Antarctic ice sheets and paleoclimate studies.  
 
*** Projections for MAF are high due to rapid rates of land subsidence in the New Orleans region.  
The subsidence rate is highly site specific and could change in the future.  
	
   Rising sea levels threaten NASA’s coastal facilities 



What can a few degrees warmer 
do? 
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A	
  small	
  average	
  change	
  can	
  mean	
  a	
  big	
  effect	
  on	
  extremes	
  



Question 

What is the basis for climate projections? 



Earth’s Greenhouse Effect 

Scientists have understood this pattern for over a century 



Gathering better data 

NASA’s orbital perspective is a critical vantage-point 



Building on a strong foundation 

Powerful	
  computer	
  models	
  let	
  us	
  test	
  and	
  refine	
  hypotheses	
  



Rising precision/resolution over 
time 

New models + better data = more specific projections 



Developing climate projections 

A complex and time-consuming process 



Question 

What	
  will	
  the	
  next	
  modeling	
  advances	
  bring	
  us?	
  



New Models – New Projections 

 CASI climate projections will be updated using new data  



Representative Concentration Pathways 

Updated	
  emissions	
  that	
  drive	
  global	
  climate	
  models	
  	
  

- RCP8.5 
-- RCP 6.0 
- RCP4.5 
-- RCP 2.6 
-Observed 

----- --
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Revised methodologies 
SLR  Component     Global  or  Local     Method   References  

Ocean	
  height	
   Local	
   CMIP5	
  data	
   h^p://cmip-­‐
pcmdi.llnl.gov/cmip5/	
  

Global	
  thermal	
  expansion	
   Global	
   CMIP5	
  data	
   h^p://cmip-­‐
pcmdi.llnl.gov/cmip5/	
  

Land	
  height	
   Local	
  	
  
Latest	
  version	
  of	
  PelHer’s	
  

Glacial	
  IsostaHc	
  
Adjustment	
  (GIA)	
  model	
  

PelHer,	
  2012	
  

Meltwater	
   Global	
  	
  

Based	
  on	
  literature,	
  used	
  
updated	
  observaHons	
  of	
  
ice	
  sheets	
  and	
  sea	
  level,	
  
paleoclimate	
  studies,	
  and	
  

modeling	
  

Bamber	
  and	
  Aspinall,	
  2013;	
  
Radic	
  ,	
  2013;	
  Marzeion,	
  2012	
  

	
  

GravitaHonal,	
  isostaHc,	
  
and	
  rotaHonal	
  
(‘fingerprint’)	
  	
  

Local	
  	
   New	
  terms	
  added	
  based	
  
on	
  literature	
  review	
  

Mitrovica	
  et	
  al.,	
  2009;	
  
Perre^e	
  et	
  al.,	
  2013;	
  Gomez	
  

et	
  al.,	
  2010  

Land	
  water	
  storage	
   Global	
  	
   New	
  terms	
  added	
  based	
  
on	
  literature	
  review	
  

Konikow,	
  2011;	
  Wada	
  et	
  al.,	
  
2012;	
  Pokhrel	
  et	
  al.,	
  2012	
  

TOTAL	
  SLR	
   Local	
  	
  

Devised	
  a	
  probabilisHc	
  
and	
  risk-­‐based	
  approach	
  
that	
  integrates	
  the	
  above	
  

terms	
  

Allow for improved climate projections   



Question 

What do the initial climate projections 
using the latest data show? 



Kennedy Space Center projections  
NASA  Center   2020s  10th  

percenEle  
2020s  25th  
percenEle  

2020s  75th  
percenEle  

2020s  90th  
percenEle    

Kennedy	
  Space	
  
Center	
  

2	
  inches	
  	
   3	
  inches	
  	
  
	
  

7	
  inches	
   9	
  inches	
  

NASA  Center   2050s  10th  
percenEle  

2050s  25th  
percenEle  

2050s  75th  
percenEle  

2050s  90th  
percenEle    

Kennedy	
  Space	
  
Center	
  

5	
  inches	
   9	
  inches	
   21	
  inches	
   28	
  inches	
  	
  

10th and 90th Percentiles chosen based on expert scientific judgment 
25th and 75th Percentiles chosen based on stakeholder feedback 

Projections do not include ‘fingerprint’ component 

In statistics, a percentile is the value of a variable below  
which a certain percent of observations fall. 

 
* 

Sea	
  level	
  rise	
  is	
  projected	
  to	
  accelerate	
  this	
  century	
  



How may the new projections differ?  

Direction and magnitude of change consistent with past model results 



Future CASI work 

 Feedback from NASA facilities will help guide the development of new projections 



Question 

What	
  can	
  NASA	
  learn	
  from	
  New	
  York	
  City’s	
  
response	
  to	
  Hurricane	
  Sandy?	
  	
  



Hurricane Sandy 

Lowest	
  recorded	
  central	
  pressure	
  
at	
  landfall	
  north	
  of	
  Cape	
  HaHeras	
  	
  

MTA	
  closed	
  down	
  opera(ons	
  and	
  
boarded	
  and	
  placed	
  sandbags	
  at	
  subway	
  
entrances	
  to	
  protect	
  against	
  flooding	
  	
  

Climate  Change  and  a  
Global  City  2001  

The  PotenEal  
Consequences  of  Climate  
Variability  and  Change  

Metro  East  Coast  (MEC)  July  
2001  

Storm	
  track	
  and	
  impacts	
  forecast	
  well	
  in	
  advance	
  



Documenting and studying the impacts  
New York Harbor 
Observing and 
Prediction System 
(NYHOPS Model), 
Stevens Institute of 
Technology Storm 
surge forecast  

Damaged Home in Staten Island 

Somayya	
  Ali,	
  Columbia	
  University	
  Boardwalk and Beach Damage 
in Rockaway Park, Queens, NY 

Gary	
  Monitz,	
  Columbia	
  University	
   24	
  

Wind speed 
observations from 
NYCMetNet 
CUNY/ NOAA 
Cooperative 
Remote Sensing 
Science and 
Technology 
Center (CREST)  



Using Hurricane Sandy as a tipping point 

Response activities in New York City can help guide NASA’s process 



CASI Team 

NASA	
  Center   Team	
  Members  

Ames	
   Max	
  Loewenstein	
  	
  

Dryden	
   Edward	
  Teets	
  

Glenn	
   Larry	
  Liou	
  	
  

Goddard	
   Molly	
  Brown	
  

Jet	
  Propulsion	
  Lab	
   William	
  Patzert	
  

Johnson	
   William	
  Stefanov	
  

Kennedy	
   Carlton	
  Hall	
  	
  

Langley	
   Russell	
  De	
  Young	
  

Marshall	
   Gary	
  Jedlovec	
  

Stennis	
   William	
  Graham	
  	
  

Wallops	
  	
   Tiffany	
  Moisan	
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